The issue of environment protection has gained in importance recently in connection with progressive environmental decay, which is caused by a steady economic development and exploitative natural resource management. Energetics is one of the industries, which have a damaging influence on the environment, especially in the matter of air quality. Polish energetics is based on carbon-intensive fuels due to big coal reserves commanded by the country. Coal burning leads to air pollution emission of sulfur dioxide, carbon dioxide and particulate matter. Modernizations of power installations are one of the ways towards realization of sustainable development principles. The article is devoted to modernizations implemented in the Heating Plant 'Piast' based in Bieruń, Poland. The investments embraced modernizations of the heating boilers and gas-cleaning plants, which constitute the IPPC installations. The author presents research results concerning the influence of conducted modernizations on the amounts of air pollution emissions.
Introduction
Over the last years environmentally oriented tendencies have been developing, especially those related to air quality improvement. Power industry is one of the branches which have a damaging influence on the environment, particularly in the matter of air quality. This sector generates significant amounts of substances, which pollute the air. More and more emphasis is laid on minimizing the negative influence on the environment caused by burning coal to generate heat, and applying environmentally-friendly technologies in power industry.
The issue of environment protection has gained in importance recently, which results in creating many regulations and laws. The matter of environment quality and protection was pointed out because of progressive environment decay caused by steady economic development and exploitative natural resource management.
The crucial event regarding the development of pro-environmental activities, was the United Nations Conference on the Human Environment, which took place in Stockholm, Sweden, in 1972. It was the first time the term 'sustainable development' had been used in relation to human environment quality improvement, including economic, ecological and social issues (Wyrwa et al., 2012: 18) . As a result, the Declaration of the United Nations Conference on the Human Environment, also called the Stockholm Declaration, was accepted. It classified environment protection as a major aim of each country's policy, and emphasized the significance of international cooperation in this field.
Sustainable development was defined as a process, which "meets the needs of the present without compromising the ability of future generations to meet their own needs" (UNESCO, 2017) . In the ecological sense, the concept of sustainable development refers to conservation of the environment for future generations towards its holistic protection, including all of its components.
The goal of the paper is to prove that the idea of sustainable development can be fulfilled even in such a contaminative sector as power industry based on hard coal is. The ecological effects of modernizations conducted in the Heating Plant 'Piast' in Bieruń will be presented.
Air pollution
Supreme Audit Office's reports show that Poland, in the period between the year 2008 and the first half of the year 2014, was not even close to the European Union air quality standards, and is one of the countries with the most polluted air. Instances of the highest excess were noted in the case of particulate matter -PM 10 and PM 2.5, and benzo(a)pyrene. These substances are toxic and dangerous for health. High PM 10 concentration is caused by the socalled low emission, which includes domestic heating stoves emissions and local heating plants emissions, where coal is burned in a non-effective way. The amendment to environmental law, also called 'anti-smog law', was implemented in 2015. By virtue of this law, local authorities gained new competences in the field of setting emission, technical and quality standards for fuel burning appliances in the local area (Różański, 2016: 28-29) .
Acid rains and greenhouse effect are caused by high levels of air pollution. A low amount of SO2 and NOx occurs in the environment from natural sources, for example volcanic eruptions (US EPA, 2016). However, a large amount of the compounds is emitted into the atmosphere as a result of burning of fossil fuels. SO2 and NOx react with water, oxygen and other substances, whereby nitric acid and sulphuric acid are formed. This is how acid rains are made. They appear as precipitations, which contain acid components. Greenhouse gases occur in the atmosphere both, naturally and as a result of human activities. They absorb infrared radiation, which prevents it from emerging outside the earth's atmosphere.
Temperature is increasing as a result. They lead to the greenhouse effect, which is regarded as a cause of global warming. CO2, methane, N2O, CFCs and water vapor count as greenhouse gases (US EPA, 2016). Acid rains and greenhouse effect threaten the environment and human health.
EU ETS (European Union Emissions Trading System) constitutes a tool to limit greenhouse gases emissions, especially CO2. This system is a part of climate package, which aims to prevent climate change. EU ETS is based on assigning certain amount of allowances for greenhouse gases emissions to factories, power stations, and other installations with a net heat excess of 20 MW. In the case of exceeding the limit, the installation is obligated to purchase allowances from others or pay a fine. This system encourages enterprises to cut down on emissions.
Energetics in Poland
Polish energetics is based on carbon-intensive fuels due to big coal reserves commanded by the country. Carbon-intensive fuels include hard coal and brown coal. Figure 1 . shows the structure of usage of fuels which are used in heat production. The coal burning products are also combustion wastes, such as ashes and slag (Gawlik, 2011: 46-47) .
Energy industry is one of the major sources of pollutants which come from the type and amount of emitted substances (Nadziakiewicz, 2005: 69) . It is necessary to take actions in the field of minimizing emissions of adverse substances in the process of coal burning to meet stricter and stricter European Union's requirements. A decrease in the amount of emitted CO2, which has a negative influence on air quality and is considered the main cause of climate changes, requires enhancement of effectiveness of primary energy carriers usage and investments in energy-efficient combustion facilities. Taking investments in low emission technologies for heat generation, for example clean coal technologies, is the matter of utmost importance in order to reduce the negative environmental impact of the energy industry, especially in the case of air quality (Stańczyk et al., 2012: 168) .
The term 'clean coal technologies' implies all processes and ways of using carbon, which aim to minimize the negative influence of products of its burning on the environment (Instytut Energetyki, 2012) . Those technologies embrace both coal yield, its exploitation and waste management. Clean coal technologies embrace, among others, processes of flue gas scrubbing, which is accomplished through dust extraction, de-sulphurization, reduction of nitrogen oxides and carbon capture and storage (CCS).
Characteristics of the Heating Plant 'Piast'
The Heating Plant 'Piast' is situated in the Hard Coal Mine 'Piast" area, in Bieruń. The heating boiler WR-5/1 is a two-pass construction. It is equipped with a mechanical stoker.
The grate furnace fulfills the following functions:
-steady and fluent fuel feed according to loadings of the boiler,
-temperature control, -air feed necessary for complete combustion (Kruczek, 2001: 85-86) . The de-dusting installations of the heating boilers WR-5/1 and both WR-10s consist of multicyclones, which conduct pre-de-dusting, sack filters responsible for de-dusting and exhaust fans, which carry out exhaust gases to the de-dusting system.
The cyclonic precipitators are responsible for pre-de-dusting. They are used to dust extraction of gases containing particulates, whose diameters exceed 10 μm. The cyclones functioning is based on using centrifugal force. Gas is carried contiguously to the cylindrical part of the cyclone, which causes its rotary motion. Particulates contained in exhaust gases are pushed to the cyclone wall, wherefrom they slip to the dust container (Nadziakiewicz, 2005: 87-88). The effectiveness of de-dusting is higher, when the cyclone's diameter is smaller, thus multicyclones are widely used. They are composed of several or several dozen smaller diameter cyclones (Cęckiewicz and Szczepanik, 2006: 28) .
Sack filters are used in de-dusting, because of their high effectiveness in dust extraction of particles with a diameter exceeding 1 μm. Dust separation is conducted by sacks made of selected filtering nonwoven fabric. Exhaust gases flow inwards the sacks, where particulates settle on the surface, whereas refined gas is carried out to the clean gas chamber. It is necessary to regenerate filtering material regularly through insufflating clean and drained air inwards clean sack (Nadziakiewicz, 2015: 91) .
In the case of the heating boiler WRm-30/6 the pre-de-dusting was skipped, and dedusting is fulfilled by an electrofilter. It uses electrostatic forces. The functioning of an electrostatic precipitator is based on electrostatic particles charging, charged particles eduction from electric field and removing dust particles from eduction surface (Cęckiewicz and Szczepanik, 2006:29) . The process is carried out with the collecting electrode to which charged particles are pulled up. The electrodes are regularly shaken to scrub them and cause a descent of dust to the bottom of the filter chamber (Nadziakiewicz, 2005:88) . 
Modernizations conducted in the Heating

Effectiveness of the investments
In order to prove the effectiveness of the investments carried out in the Heating Plant 'Piast' in the field of minimization of pollutants emitted as a result of the combustion process, the data concerning energy production output and amount of emitted CO2, SO2 and particulates, in the unit of megagrams [Mg] , were correlated. Based on this data, CO2, SO2 and particulates emission indicators were calculated in conversion to 1 GJ (Gigajoule) of the generated energy.
The research took into account the period from 2011 to 2015. The results are shown in the tables below. As a result of the modernizations carried out in the heating plant, the amount of emitted pollutants was reduced. The results present themselves as follows:
-the amount of emitted CO2 in conversion to production unit decreased and in 2015 was lower by 11.5% than in 2011,
-the amount of emitted SO2 in conversion to production unit decreased and in 2015 was lower by 41.0% than in 2011, -the amount of emitted particulates in conversion to production unit decreased and in 2015 was lower by 81.3% than in 2011.
The results show explicitly that the conducted and previously characterized modernizations of the heating boilers, de-dusting and desulphurization plants had the desired effects in terms of air quality improvement in the subsequent years.
Conclusion
Energetics is one of the industries, which exert a damaging influence on the environment, especially in the matter of air quality. The process of generating energy through coal combustion causes emissions of many pollutants, including SO2, CO2 and particulates.
The air quality deteriorates because of pollution, thus taking pro-ecological investments is crucial to preserve the environment for future generations, according to the idea of sustainable development.
In order to minimize the negative impact on the environment, especially on the air quality, numerous modernizations were carried out in the Heating Plant 'Piast'. The investments embraced modernizations of the heating boilers WR-5/1, WR-10/2, WR-10/3 and WRm-30/6, desulphurization and de-dusting plants, including the IPPC installation. Based on the comparative analysis of the energy production output and the amount of emitted CO2, SO2
and particulates, the author came to the conclusion that the abovementioned investments have contributed to a reduction in the pollutant emissions and to improvement of the air quality.
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